Centrality Dependence of Hadron
Correlations in dAu Collisions

Anne M. Sickles
for the PHENIX Collaboration



I.LHC results

p+p @ 71eV

(d) CMS N> 110, 1.0GeV/c<pT<3.0GeV/c

R(AN,A¢)

A. M. Sickles



I.LHC results

(d) CMS N> 110, 1.0GeV/c<pT<3.0GeV/c

R(AN,A¢)

A. M. Sickles

p+p @ 7TeV

CMS pPb \[sy = 5.02 TeV, N = 110
1<p <3GeVic

d2Npair

1

p+Pb @ 5.02TeV

(b)

,//73”0'0‘

P
%%
AN >

Y



I.LHC results

p+p @ 71eV

(d) CMS N> 110, 1.0GeV/c<pT<3.0GeV/c

R(AN,A¢)

A. M. Sickles

p+Pb @ 5.02TeV

CMS pPb \[sy = 5.02 TeV, N = 110
1<p <3 GeVic

d2Npair

1

4/;;/."‘, 4
N 22
> X

e

2 e 2
<, 0
z 2 M
A
2< Py, <4 GeVic p-Pb \/s, = 5.02 TeV

1< Prasso, <2 GeVIC 7 IN(0-20%) - (60-100%)




I.LHC results

ptp @ 7'1eV p+Pb @ 5.02TeV

(d) CMS N> 110, 1.0GeV/C<pT<3.0GeV/C CMS pPb \/87NN = 5.02 TeV, N:)riline > 110

1< P, <3 GeV/c

= o
< g3 1
S g 1
& .
4
A
2< pT,trig <4 GeV/c p_pb \/87NN =5.02 TeV
— I . TP o <2 GeViC 7N (0-20%) - (60-100%)
3 0 33_0.5<p:<4 GeV O.3<p$<0.5 GeV_3
— [ ATLAS p+Pb \s,=5.02TeV_ ~1(
> N -1 O ™
_sz 1ub™, 2<lAnl<5
0.2 . O
- b7y an=14-5
u C

A. M. Sickles



I.LHC results

ptp @ 7TeV p+Pb @ 5.02TeV

(d) CMS N> 110, 1.0GeV/C<pT<3.0GeV/C CMS pPb \/87NN = 5.02 TeV, N:)riline > 110

1<p <3 GeV/c

= =
<]<: Glg 1
4
|
2< Py, <4 GeVic p-Pb \'s, = 5.02 TeV
— I . TP o <2 GeViC 7N (0-20%) - (60-100%)
3 0 33_0.5<p:<4 GeV O.3<p$<0.5 GeV-
— | ATLAS p+Pb \s.,=5.02TeV_ 1
> g O ™1
_sz 1ub™, 2<lAnI<5 7 —~
0.2F . O i g
I 05 =14.5 . g 085
| = = 8 9_
0.1 b;YAM=3'O ] C 415 0.80
: : Zl5
- i © 1%,0.75
Ot = O B ] sy o
0) 1 2 3
IAQ

can we look for such phenomena at RHIC?
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RHIC d-Au data can provide excellent constraints
due to the difference in collision energy, saturation
scale and initial geometry
large data sample from 2008
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the plan: keep one particle at
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to underlying event & select as
large An as possible within mid-
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as a functlon of pr
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remaining Jet etfects
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single particle anisotropy

C2(PTa,PTh) = S2(PTa)S2(PTh)

—factorization assumption: two particle modulation 1s the
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single particle anisotropy

C2(PTa,PTh) = S2(PTa)S2(PTh)

—factorization assumption: two particle modulation 1s the
product of the single particle anisotropies
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pPb vs dAu

1 i p-Pb Glauber Monte-Carlo 1 - d-Pb Glauber Monte-Carlo
0.8 0.8 ff
i — & i
0.6 0.6 [1::. sindl]
€ i S 1
0.4H 0.4 [ e
0.2F 0.2 1!
O: .:. PR AN T T T N T T T N NN T T T N T T T T Y S T T AN SO WO MO A | O:L:IlllllBOIZIG:Il(IBRCI8I\5I .0.14.1-.9.1.1....I....I ........
5 10 15 20 25 30 35 5 10 15 20 25 30 35 40 45 50
Npart Npart

A. M. Sickles



pPb vs dAu
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comparison with hydro

mitial entropy densmy apples to apples comparison
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Au vs pPb
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What about the CG(C?
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the ALICE data

Dusling & Venugopalan 1211.3701 & private comm.
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What about the CGQC?

0.90

0.88

0.86

0.84

0.82

0.80

0.78

ALICE Data %
Qg,proton =0.336 GeV ; Nlljatt)’t= 12-14 ———

2<pi8<4GeV;1<p?®<2GeV

good description of

the ALICE data

- Fourier coellicients are not the natural framework for these results

+ calculate a normalized associated yield, which we presently don’t have

A. M. Sickles

Dusling & Venugopalan 1211.3701 & private comm.
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what about the CGC?

significant signal expected at RHIC!
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bottom to top: N2, = 3,6,10,14,22

RHIC Predictions
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-1 0 1 2 3 4
A

WARNING!!

cannot compare directly to data! We
measure a modulation relative to the
combinatoric background, not all of which
is included in this calculation!

A. M. Sickles

Dusling & Venugopalan 1211.3701 & private comm.
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ALICLE sees v3 > 0,
what about at RHIC?
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conclusions

quadrupole anisotropy seen in central dAu collisions at RHIC

magnitude larger than similar single seen 1n pPb collisions at

LHC

oood agreement with a hydro calculation

scaling by e from Glauber MC can bring agreement with
between LHC and RHIC data

oreat example of the complementarity between RHIC &
LHCG

ceometry and collision energy differences provide constraints
on theoretical explanations

conditional yields, neutron tagging,
centrality dependence coming soon!

A. M. Sickles 21
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coing forward: dAu vs pAu

A. M. Sickles

neutron goes forward,

100GeV neutron peak

missing the Au

in the d-going ZDC

PHENIX PRC77 014905
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A. M. Sickles

coing forward: dAu vs pAu

neutron goes forward, _ 100GeV neutron peak
missing the Au in the d-going ZDC
PHENIX PRC77 014905
1035— N
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ZDCN (GeV)

opportunity to constrain geometry
effects within a single experiment!
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0-20% central
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- PHENIX central arm eta acceptance too small to get
away from the jet contribution entirely

- jet fragmentation effects can be suppressed by looking
at same sign paitrs:
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